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INTRODUCTION 
The diagnosis of early pregnancy has long proved 
to be of the greatest difficulty to the practitioner of 
medicine. There are many times when a positive diag-
nosis of pregnancy is of the utmost .importance to the 
patient and to the physician, but until the present 
time it has been a problem that could not be solved 
until sufficient time had elapsed to allow a diagnosis 
by definite clinical findings. The differential diag-
nosis between early pregnancy, intra-uterine or ectopic, 
and pathologic and physiologic conditions that simulate 
pregnancy, frequently taxes the skill of the most ex-
pert physician. Even advanced pregnancy may be con-
fused with ovarian cyst and uterine fibroids before 
the fetal skeleton can be demonstrated by X-ray. Pul-
monary tuberculosis, primary and severe secondary ane-
mias, psychoses, endocrine and metabolic disturbances, 
and numerous other conditions associated with amenorrhea 
often mimic the gravid state. Likewise, the abnormal 
uterine bleeding associated with acute salpingitis is 
frequently attributed to ectopic gestation. The physi-
ologic amenorrhea of gestation and the early menopause 
often give patients the greatest concern. Thus, a test 
to determine the presence or absence of pregnancy is 
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most valuable in these cases. 
Even at the present time there is no method or test 
for determining an early pregnancy that is universally 
accepted. To meet this requirement such a test, or pro-
cedure, must be simple in its technique so that it can 
be handled without elaborate laboratory equipment and 
reliable results must be obtained in the hands of com-
petent practitioners. 
The Aschheim-Zondek test, although only four years 
old at the present time, has more universally fulfilled 
these requirements than any other procedure. Its excel-
lent results have been consistently confirmed by prac-
tically all who have worked with it. The test is quite 
simple, requiring no special training on the part of 
the practitioner and only the simplest of laboratory 
equipment. 
It will, therefore, be the purpose of this paper 
to set forth the original technique as presented by 
Aschheim and Zondek together with various modifications 
of their test that have been developed and the results 
that have been obtained by these several methods, in-
cluding some case reports and the results obtained in 
my own experiences. 
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HISTORY 
Before going directly to the Aschheim-Zondek test 
it seems of sufficient interest to review briefly vari-
ous methods that have been used before in an attempt to 
diagnose early pregnancy_ 
It is interesting to note that the problem of de-
termining the state of·pregnancy existed even in the 
old world of civilization, for literature reveals to 
us the fact that the Egyptians had a procedure for de-
termining the state of pregnancy through the urine 3000 
to 4000 years ago. Finkler (13) reports that in an old 
papyrus there is described the following: ltIr a woman 
wished to know whether she was pregnant, she was in-
structed to bring a vessel filled with earth in which 
some barley and wheat had been placed. Some of her 
urine was poured on this at intervals. If the grain 
sprouted, the patient was considered pregnant.;'" Neu-
burger also called attention to another custom of this 
same period and quotes the following from the Brugsch 
papyrus: iff Another direct ion to see if a woman bears 
or not, a watermelon pounded is mixed with the milk 
of a woman who has borne a son, and is given to the 
patient to drink: if she vomits, she is pregnant; if 
she has only flatulence, she will never bear again. n 
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Although all the tribes and civilized countries 
had their superstitions and methods of handling preg-
nancies there is nothing alluded to in the literature 
that would show any progress in the early diagnosis of 
pregnancy, other than the above mentioned, until the 
time of Hollick, Hodge, and Beach in the period from 
1831 to 1864. Hodge (17) called attention to a pecul-
iar deposit of a caseous character (First qescribed by 
M. Nouche in 1831) which occurred in the urine of preg-
nant women. This deposit he called kyestine. The urine 
of pregnant women was allowed to stand in a glass ex-
posed to the air and after a few hours there was formed 
a deposit of Ucloudy flakes" on the sides and bottom of 
the glass and the urine became more limpid. This was 
not considered as the characteristic thing, however. 
The urine again became clouded on the second or third 
day with increased intensity and soon a more or less 
perfectly formed pellicle appeared upon the surface of 
the urine. About the third or fourth day portions of 
the pellicle began to separate and precipitate out, 
and by the fifth or sixth day had almost entirely dis-
appeal">ed. 
Hodge reports this condition is seldom seen prior 
to the second month of pregnancy. It is generally most 
intense, however, between the third and seventh months 
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of gestation and not often seen during the latter months. 
He further reports that it is seldom found in other than 
pregnant women but calls attention to the fact that Kane 
observed the same thing in certain pathological condi-
tions but in these the pellicle did not usually form 
until the fifth or sixth day and was thus attributed 
to the process of putrefaction. The true kyestine was 
regarded as a gelatino-albuminous substance differing 
from pure gelatin or albumen and found only in the par-
turient condition in about 80% of all pregnant women 
and nearly one-half of lactescent women. Hodge con-
cludes that, nIf the observations be carefully made, 
the finding of kyestine in the urine may be regarded 
as one of the positive signs of pregnancy, not to be 
exclusively relied upon, but as assisting us in form-
ing our diagnosis. 1I 
Hollick's (18) writings are very :rm.lch in harmony 
with those of Hodge only he asserts that kyestine is 
always to be found in urine of pregnant women after 
the first month and concludes that on the whole the 
sign is a very valuable one, and may be much relied 
upon. 
About this same time (1850) Beach (4) also called 
attent ion to the appearance of the ur ine stating that, 
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~It is generally more abundant, and more pale and lim-
pid.~ He, however, concludes that before making a posi-
tiv:e diagnosis of pregnancy, nOur opinion trust not be 
formed on one, but on the concurrence or the assemblage 
of reliable symptoms.~ In this group of symptoms he 
lists the peculiar changes found in the urine. 
Follow5.ng the kyestlne test numerous new ideas were 
brought forward. About the year 1841-2 Lever of London, 
Simpson of Edinburgh, and Cohen discovered albumin in 
the urine of many pregnant women, (Hodge). They also 
found that in many instances there was a coincidence be-
tween this state of the urine and various neurotic de-
rangements sucn as cephalalgia, pain in the eyes, face, 
chest, back, etc., and frequently it existed with amau-
rosis, tinnitus, vertigo, coma, and convQlsions--condi-
tions which are recognized today as pre-ecampsia and 
eclampsia or purely nephritic conditions. 
M. Blot (quoting Hodge) asserts there is always a 
trace of sugar in the urine after impregnation occurs; 
others have noticed the frequent presence of oxalic 
acid, and occasionally a diminution of the urea; but, 
the presence or absence of albumin in the urine during 
pregnancy is the chief observation upon which attention 
was fixed at this time. In healthy, unimpregnated wom-
en, no albumin is found, while in pregnancy this ele-
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ment is often found. It was often enough that Cozeaux, 
a writer of that time, declared that ~t was the physio-
logical condition of the urine in pregnancy and that--
uIf this state be exaggerated, it gradually becomes path-
ological, and may be accompanied in some instances, by 
granular nephritis." Blot, however, found it in only 
20% of his cases, (Hodge). 
About 1914 Abderhalden came forward with a special 
test for pregnancy which for a time received wide ac-
claim, but like all other pregnancy tests up to that 
time, was finally abandoned. The underlying idea is, 
according to Wells (36), that tIThe animal body reacts 
to the presence of foreign proteins by providing speci-
fic means of destroying them through proteolysis." In 
pregnancy, theoretically the chorionic cells of the 
placenta enter the maternal circulation. Their foreign 
protein content causes the formation of the protective 
enzymes--tfAbwehrhermente"--which in turn were detected 
by the ability of serum containing them to digest suit-
ably prepared placental protein in vitro. The whole 
idea rested on the specificity of the reactions, i. e. 
each one will reduce only that substance which is intro-
duced into the blood and which causes the development 
of the protective enzyme. Wells has pointed to the 
absolutely non-specific and hopelessly paradoxical 
results; which were eventually proven as the test 
gained wider and wider usage. The test is very deli-
cate, its speciricity has been disproven and it is 
thererore of no practical value to obstetrics. 
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Other te st s for pregnancy that came out after the 
Abderhalden test and deserve merely a passing mention 
are: the antitrypsin test of Rosenthal, the compliment-
rixation test or Fieux and Mauriac, the miastagmin re-
action of Ascoli, the epiphamin reaction and those tests 
which show diminished sugar tolerance--namely--(l) The 
adrenalin--glycosuria test--during pregnancy a hypoder-
mic injection of adrenalin causes sugar to appear in 
the urine. (2) Kamnitzer's phloridzin test--the admin-
istration or 2i mg. of phloridzin causes glycosuria. 
(3) The glucose test--200 gms. or grape sugar per os, 
causes glycosuria. Fahraen's red blood corpuscle pre-
cipitat:i..on test--red blood cells settle out of the di-
luted blood very quickly in pregnancy--i. e., in two 
hours requiring six hours in the non-pregnant state. 
Widal's digestive hemoclasia test--200 cc. of milk tak-
en fasting, causes leukopenia (also a test for liver 
function). De Lee (7) summarizes this entire group by 
saying they possess merely an academic interest. 
Two other more recent test s of current interest 
are the Mazer-Hoffman (26) te st and the Siddall te st (26). 
- ___ 'H_'H_~ "~.-
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The former has the demonstration of the female sex hor-
mone in the whole urine as its basis. The latter test 
depends upon the effect of the anterior pituitary hor-
mone and to a lesser degree, of the female sex hormone 
contained in the serum of pregnant women on the genital 
tract of iw.mature mice. One cc. of blood serum is in-
jected daily and at the end of five days the total mouse 
weight divided by the weight of the uterus with the ova-
ries attached gives a ratio of 400 or less, if the woman 
is pregnant. These two tests have their advocates but 
neither one has received the universal acceptance nor 
shovn the percent2.ge of correct diagnosis that the Asch-
heim-Zondek test has shown. 
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THE ASCHHEIM-ZONDEK REACTION 
UThe recent discovery of the relationship between 
the anterior lobe of the hypophysis and the ovary con-
stitutes one of the most important advances within re-
cent years of our knowledge of the ph¥siology of the 
sex glands, It (Mack and Catherwood 23). Froelich, in 
1901 (quoted from Mathieu and McKenzie (25) first sug-
gested that there was a relationship between the devel-
opment of the pituitary gland and sexual maturity. Erd-
heim and Stumme (Kaplan 19) pointed out that during 
pregnancy marked changes in the histologic structure 
of the anterior lobe of the pituitary gland take place. 
Smith and Engle (33) and Long and Evans (21) demon-
strated that the injection of the anterior lobe of 
the pituitary into mice and rats caused marked en-
largement of the ovaries. Aschheim and Zondek began 
a series of studies in 1925 which showed that the hor-
mone of the anterior lobe of the pituitary was normally 
excreted in the urine in pregnancy (Parvey 27) and that 
such urine was capable of producing estrus (bringing 
the animal to heat). Feeding and implanting infantile 
mice vlith anterior lobe of the pituitary gland resulted 
in advanced morphological and functional changes in the 
ovaries and menstruation occurred approximately 100 hours 
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later. They discovered that during pregnancy there was 
a striking over production of the anterior pituitary 
hormone leading to its excretion in the urine as pre-
viously noted. According to'Finkler (13) and Aschheim 
and Zondek (3) and others this concentration is several 
thousand times the amount normally found in non-preg-
nant women. Aschheim andZondek further discovered that 
this urine, when injected into infantile mice, brought 
about the same Changes in the ovaries as did the pitui-
tary transplants. This finding is the basis of the 
test which Aschheim and Zondek proposed for the diag-
nosis of pregnancy. The test then is an indirect one 
and according to it s originators (3) -- ItOur react.ion 
does not depend upon a hypothetical unknown body but 
is dependent upon the demonstration of a body element 
present in every organism ••••• We demonstrate a hor-
mone whose biological action in the organism is defi-
nitely known, and can consequently be identified. 1I 
Aschheim and Zondek transplanted various glands 
into immature animals in order -,0 determine whether 
the ovarian function could be substituted or stimu-
lated by other eT.ldocrine glands than the anterior pi-
tuitary lobe of the hypophysis, but they found this to 
be the only gland that has any effect. Thus they were 
able to announce one of the most important discoveries 
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in recent endocrine investigation: "The anterior lobe 
of the pituitary body, and no other tissue of the body, 
produces the hormone which sets in action the latent 
ovarian function, and thereby brings the infantile ani-
mal to sexual maturity. tt 
tlThe anterior pituitary lobe hormone is the umo -
tortl of sexual function. The anterior lobe hormone is 
the primary, and the ovarian hormone the secondary. 
The anterior lobe hormone brings the follicular appa-
ratus into action, fires off the follicular ripening, 
and mobilizes the secondary ovarian hOrlT.One in the 
follicular cells. This then acts in a speciflc way on 
the uterus and vagina. 1I (Re-ouoted from Mathieu and 
McKenzie 25). 
Aschheim and Zondek first atterr;pted to work out 
the diagnosis of pregnancy by demonstrating the presence 
of the ovarian hormone in the urine. They finally gave 
this up because t.Ge hormone could riOt be demonstrated 
in small quantities of urine earlier than the eighth 
to tenth week of pregnancy. Beside s they fo md the hor-
mone was excreted in large quantities at times in non-
pregnant women and in those with functional disturbances 
of the ovarian gland such as may occur at menopause, in 
certain ;a,menorrheas, hyperthyroidism and myxedema. 
The action of the pituitary hormone on the ovaries 
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is in contrast to the action of folliculin (ovarian hor-
mone). Long and Evans (42) and Allen (1) have shown that 
the latter produces changes confined to the uterine glands 
and vagina, the ovarian structures being un-altered. Asch-
heim and Zondek later distinguished two components of the 
anterior pituitary hormone, calling them Prolan A. and 
Prolan B. Prolan A, according to them, is the hormone 
wr;ich causes follicle maturation (Anterior Pituitary Re-
act ion I. --to bE' de scribed later). Prolan B. is the hor-
mone which causes the formation of corpora lutea ~cnd 
IIBlood Points lt (Anterior Pituitary Reactions II and III--
described later). The IIBu hormone is found in the urine 
only in pregnancy, while the nAll hormone may be found in 
the urine in such conditions as the menopause, amenorrhea, 
genital tumors, endocrinopathy and pelvic inflarnmation. 
(Finkel 12). 
The blood of pregnant women shows a may-ked increase 
in both the~)ituitary and. ovarian hormones (B'igure I). 
With the onset of pregnanc.\, th~· rise of ovarian hormone 
is gradual over a Deriod of several weeks. In contrast 
the pituitary hormone rises rather sharply, a high level 
being l"'eached a few days after conception. This level 
is maintained until. about the eighth month of pregnancy 
after which it gradually drops, reaching normal eight 
days after delivery according to Aschheim and Zondek (3), 
--___ wm_IiffiI!I_"" __ """"'·--__ -.-______ _ 
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Parvey (27), Fanz and Gault (10) and others. Other work-
ers disagree as to the time elapsed after delivery be-
fore the hormone is no longer demonstrable in the urine. 
Stewart (34) finds the reaction disappears from the urine 
about thirty hcurs after delivery and other workers were 
unable to demonstrate the hormone in the urine after the 
third and fourth days. 
Asc~heim and Zondek and Finkler (13) have also shown 
that other conditions, such as carcinoma, especially of 
the ovaries, early pituitary tumor, lutein cysts, hy-
datidiform mole and chorionepitheliomea cause an increase 
in the formation of the anterior pituitary hormone. These 
conditions, however, are rare. Rossler (30) showed that 
the anterior pituitary hormone is increased in the urine 
three fold in chorionepithelioma and in hydatidiform mole 
and in the malignant forms of chorionepitheliomas the in-
crease is from eight to fifteen times the normal amount. 
These findings have been corraborated by numerous work-
ers inclu.ding Robert Meyer, Stoeckel, Ehrhardt, Zondek, 
Mack and Catherwood and others. The incid-'nce of malig-
nant chorionepithelioma following hydatidiform mole (va-
riously quoted at 5-25%) in the eyes of Mack and Cather-
wood (23) and others necessitates a guarded prognosis 
with a ueriod of close observation. Thus, the Aschheim-
Zondek reaction is a very desirable one in detecting con-
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tinued chorionic proliferation, especially in cases which 
are early and in the operable stage. 
Fanz and Ga1J.lt (10) report that on examining the 
curve of pituitary secretion, previously referred to in 
Figure I., they find it to be practically coincident 
with the development of trophoderm and its derivative, 
the chorion, and in its latter half of declinatlon is 
coincident with the disappearance of Langhan's cells. 
These workers suggest the possibility that Langhan's 
cells with their trophodermal precursors through their 
products stinrulate the anterior pituitary body to 
hypersecretion during pregnancy_ As previously stated, 
the presence of the anterior pituitary hormone in the 
urine can seldom be demonstrated after the eighth day 
post partum, while after expulsion of a mole it has 
been observed for months. On the basis of cases which 
have shown a persistent positive reaction following 
hysterectomy, some authors recommend the test as a 
reliable aid in differentiating between benign and 
malignant types of chorionepithelioma. lilherefore, when 
the urine examinations give a negative reaction it is 
possible to assume cessation of chorionic j:)roliferation. 
But in any case whether it be mole,chorionepithelioma, 
ectopic pregnancy, threatened abortion, or normal preg-
nancy, as long as living fetal elements or their ~()ro-
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ducts are in contact with the maternal bl-)od the reaction 
will be positive. 
That the test is entirely reliable in diagnosing 
early pregnancy and in differentiating pregnancy from 
other conditions is shown by the results universally ob-
tained with it. Sage (31) reports that a review of all 
available' literature shows over 3000 cases where the test 
was run with positive results in 95-98% of the cases. In 
t.1:1is large number of cases many of them were diagnosed as 
pregnant ',vithin three weeks after the expected date of' 
menstruation and several were in the first few days of 
pregnancy_ 
According to Aschheim and Zondek (3), Stone (35), 
and others reporting on their work these tests included 
urines from:--well females in various stages of the men-
strual cycle; females in the climacteric; females of 
-.vhoJ!l nothing was known except that they were not -:)reg-
nant; females with a clinical diagnosis of' irregular 
hemorrhage; several males; females with internal dis-
ease; endocrine diseases; infla~r;matory disease s! be-
nign ovaria..Yl tumor; fibroid tumors; malignant tUlllors; 
amenorrhea; normal undisturbed "pregnancies: in puerpe-
rium; abortion cases--positive the first four or five 
days: then negative ~ and tubal pregnancy. 
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TECHNIQUE OF THE TEST 
The original Aschheim-Zondek (3) reaction, being 
a biological test, called for the use of five infantile 
female mice or rats. Since mice were less expensive 
and rather easily reproduced the originators used them. 
Infantile mice three to four weeks of age and weighing 
six-to eight grams each were found to be the optimum 
for the test. Mice normally begin the estrus cycle 
about the sixth week of life (Parvey 27, Aschheim 2) 
and if mice older than four weeks are used there is 
danger of getting false positive reactions because of 
their maturity. If mice of less than six grrums weight 
ox' under three weeks of age are used many of them die 
during the course of the test. 
The first morning urine of the patient is collect-
ed before she has taken any food or water. This is done 
because the originators found the anterior pituitary hor-
mone to be more concentrated in this specimen than in any 
collected through the rest of the day. Mack (22) advised 
against the use of old urine, unless a preservative has 
been added, since it is apt to be decomposed and such 
urine has a toxic effect on the mice and kills them when 
injected with it. He and Filler (11) also found it de-
. 
sirable to have the patient refrain from taking any in-
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ternal medication for twenty-four hours before the urine 
is collected because such drugs may cause the urine to 
become toxic to the mice. However, all workers have 
found the urine can be preserved indefinitely for the 
test if one drop of cresol is added to each ounce of 
urine. This fact is especially valuable if the speci-
men must be sent long distances before being used. 
If the urine is not acid it should be acidified 
and then filtered, if necessary, to get a clear urine 
for injection. It should be kept cool in an ice box 
during the course of injections. 
Zondek and Aschheim (3) gave each mouse a series 
of six injections spread over a period of forty-eight 
hOUT's. All injections are given subcutaneously in the 
backs of the test animals. Two injections are given 
the first day at intervals of not less than four hours; 
three more injections the second day with the same in-
tervals between, and the sixth injection on the forty-
eighth hour after the first injection. The first mouse 
receives 0.2 cc., the second mouse 0.25 cc., the third 
and fmlrth mice each 0.3 cc., and the fifth mouse 0.4 cc. 
at each of the six injections. 
All five animals are killed and their ovaries ex-
( 
amined macroscopically 96-10'0 hours after the first in-
jection was given. Aschheim and Zondek (3) have grouped 
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these changes as Reactions I, II, and III. Since Re-
action I is concerned onl,Y with changes in the uterus 
and vagina they do not regard it as oositive for the 
presence of anterior pituitary hormone in the urine. 
Reaction II is characterized by tho presence of ublood 
pointsTf on the surface of the ovary. These points are 
a bright red, brovmish, or purplish color about the 
size of a common pinhead. These areas represent gross 
hemorrhage into the swollen graafian follicles. Robert-
son (29) believes these blood points are due to the 
great vascularization which takes place in the ovary, 
but not being accompanied by an increase in the support-
ing tissue the hemorrhage into the follicle reslJ.lt s. 
Reaction III is described by Asc~~eim and Zondek (3) 
as characterized by the appe8..rance of corpora lutea on 
the surface of the ovary_ These spots are yellowish, 
pinhead sized, discrete areas scattered over the sur-
face of the ovary_ 
The presence of Reaction II or III or both are 
diagnostic of an increase in the anterior pituitary 
hormone, which as previously discussed, occurs regular-
ly in pregnancy. If Reactions II or III occur in only 
one ovary and even if only one blood point or corpora 
lutea is found the test is regarded as positive. 
In cases which are doubtful macroscopically the 
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ovaries can be fixed in Zenker's solution, imbedded in 
paraffin and serial sections made and these studied 
microscopically. 
These reactions are in c.ontrast to the immature 
female mouse ovaries as seen in cases of negative re-
actions. In these the entire ovaries are about the 
size of a pinhead, and have a smooth grayish-pink sur-
face; the Y-shaped uterus is thread-like in aopearance, 
and the vaginal orifice is closed. (Finkel 12). 
Ther'e have been several modifications of the test 
where mice are the test animals used. This change was 
largely brought about in an attempt to reduce the mor-
tality among the mice. In Aschheim and Zondek's series 
of over 1000 cases their mice mortality has averaged 
around 15%, while other workers have reported such high 
mortality that they had to abandon the tests. Stew~rt 
(34) reports that he overcome this obstacle by treating 
the urine with ether, i. e., shaking the urine up with 
ether and then letting it stand, allowing the ether to 
evaporate off, leaving only the sterile urine. Liese 
and Auer (20) used only two mice and injected 0.4 cc. 
of the first morning urine twice daily for three days. 
Their urines were acidified and collected before 9 
a. m. on the morning voided and no chemical preserva-
tives were used and their results were comparable to 
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those of Aschheim and Zondek. Kaplan (19) injected 
O 3 f 1'r;ne subcutaneously three times a day at • cc. 0 VI.'" ~ 
three hour intervals or more for three days and exam-
ined the ovaries on the third day after the last in-
jection. His results are not unlike those of other 
workers. 
Fluhmann (14) was one of the first to depart from 
the use of the patients urine. He drew venous blood 
from his patients, separated the serum and injected a 
total of 3.0 cc. to 5.0 cc. subcutaneously, twice a 
day in doses from 0.5 to 1.0 cc, using immature female 
white mice. In positive results he found the vaginal 
entroitus of the mous e established by the fourth or 
fifth day and the animals were then killed, their ova-
ries fixed in Zenkerts solution and examined serially 
with the microscope, the results being interpreted ac-
cording to Aschheim and Zondek Reactions I, II, and III. 
Evans and Simpson (9) ran their series of tests 
on sexually immature rats, using six for each test, 
from 24-26 days old and weighing 40-50 grams each. They 
neutralized the urine, filtered, and then froze it. A 
dosage of 1 cc. daily for a total of four injections 
was given each rat. The ovaries were examined ninety-
six hours after the initial injection. These investi-
gators examined the ovaries under the microscope and, 
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according to them, the positive pregnancy test in the 
rat is Reaction III. They report that hemorrhagic 
follicles are not comrrlon in the ovaries of precociously 
matured rats. Though rats are more expensive than mice 
they find the former much sturdier animals for the test 
and their mortal~ty was nil. Their results were as 
accurate as thosEP obtained by other investigators using 
the original method. Hannan (16) also worked with rats. 
He used only one albino rat from six to eight weeks old 
for each test, i~jecting 3 cc. of the patient's urine 
subcutaneously in one dose and examining the ovaries 
after ninety-six hours by the same method used for mice. 
His percentage of error was considerably higher than all 
other workers have found. His criticizers attributed 
this to the fact that he used too mature rats in his 
experiments. Eb~rson and Silverberg (8) treated the 
, 
urine with alcohcpl using 2! volumes of 95% alcohol. 
This mixture was centrifuged and the sediment was then 
suspended in phy~iologic salt solution. Ether was added 
to this and the mixtu.re again centrifuged to remove the 
suoernatant ether_ This extraction method was repeated 
two or three tim~s. According to these workers this 
method left the anterior pituitary hormone in the salt 
solution, freed ~rom the ovarian hormone, and this was 
used for injectiqms into rats. They used two female 
,.,.~ 
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rats eighteen to twenty-one days old, both from the same 
litter. One cc. of the material was injected twice a day 
for one to two days, and the genital tracts examined 
after thirty-six to forty-eight hours instead of ninety-
six to one hundred hours. By this means they eliminated 
the mortality factor entirely. The oVaries were studied 
macroscopically, and in doubtful cases, microscopically, 
and interpreted'according to the Aschheim-Zondek method. 
They claim the ::'reliminary treatment of the urine stabi-
lizes and increases the potency thus minimizing errors 
in results. Besides this they have cut the time element 
in half' and their results are as good as those obtained 
by the original method. They further called attention 
to t1Tinctorial and structural changes in the f'ollicular 
cells seen in histologic serial sections." These changes 
according to them are definite evidence of a positive 
reaction and are of great value in cases which are doubt-
ful macroscopically. 
Mathieu and McKenzie (25) used only one irr@ature 
rat between twenty-two and forty days old and weighing 
from thirty to sixty-five grams. They treated the urine 
by the original method and injected 0.5 cc. doses twice 
a day at four hour intervals, subcutaneously for six 
doses. The ovaries were examined on the fifth day after 
the initial injection. By this method they obtained 
.,,-. 
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97.3% accuracy in their series of cases. 
Friedman (15) was one of the first to experiment 
with this test on rabbits. He produced corpora hemor-
rhagica and coroora lutea in rabbits by trans~)lant s of 
rat hypophysis, by intra-peritoneal injection of urine 
from nregnant vlOmen, and by a single intravenous inj ect-
ion of 5 cc. of the same urine. By the intravenous 
method he was able to demonstrate fresh corpora hemor-
rhagica in both ovaries, the same as in mice, as early 
as twenty-four hours after injection. Schneider (32) 
reports that the rabbit does no't copulate or go into 
heat until the age of five to eight months, depending 
on the season. The rabbit has no regular cycle and 
does not ovulate unless it copulates and ovulation 
occurs in eight to ten hours. following copulation. 
He found rabbits twelve to fourteen wtceks old to be the 
best to use for this method because if older than this 
there was danger of false reactions from 9ther causes 
and if under twelve weeks of age the results are in-
constant. Schneider feels that the Friedman test has 
added great value to the Ascili1:leim-Zondek test because 
it has greatly decreased the time element, simplified 
the techni(~ue and at the same time has maintained as 
great a degree of accuracy as the original Aschheim-
Zondek test. Beasley (5), Reinhart and Scott (28), arri 
---------....... _----
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Magat~ and Randall (24) have all found the same degree 
of accuracy with this method, as is reported in their 
series of cases. 
Wilson and Corner (37) report on the ~}ossibility 
of confusion in interpreting the findings in the rabbit 
ovary. They report there are sometimes large unruptured 
follicles present which are not diagnostic. These are 
rounded rather than conical or mamillary in form, show 
no central depression and are much paler and clearer. 
They also report the presence at times of hemorrhagic 
un-ruptured follicles, which are more or less peculiar 
to the rabbit. These are a deep purple or almost black 
color and of a smaller size than the ruptured follicles. 
They suggest the use of a hand lens where differentiation 
is difficult macroscopically. These same two workers 
report that they have encountered at times very large, 
clear follicles, aoparent1y about ready to rupture. 
Doubling the dosage of urine (10 cc.) caused no change 
in su.ch follicles and they therefore interpreted them 
as negative. 
It is only recently that any work has been done 
with natients serum, injecting it directly into the 
blood strefu~ of rabbits. Brown (6) reports that since 
absorption of' the hormone from the anterior oituitary 
gland is apnarently directly through the blood suuply 
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it seemed logical to expect a rather constant level 
of this hormone in the blood and that any excess would 
be excreted by the kidney. Working on this theory he 
injected separate test rabbits with 5 cc. of urine and 
5 cc. of blood serum from pregnant women and he found 
the reaction from the serum to be about twice as strong 
as that from the urine. He also found the average 
effective amount of serum to be 1 cc. per 600-700 grams 
of body weight and that rabbits weighing between 1500 
and 2000 grams each gave the most constant results. He 
examined his rabbits twenty-four to thirty-six hours 
after injection and found that in nearly every case the 
diagnosis could be made on gross inspection. 
Working with Dr. Harley Anderson and Mr. Feldman 
on a series of tests using this modified Friedman tech-
nique we found 5 cc. injections of serum too large in 
some cases, the rabbit going into shock and ¢tying soon 
after being injected. Therefore our dosage was reduced 
to 2.5 cc. of serum and rabbit s averaging between 1500 
and 2000 grams were used when it was possible to get them. 
We lost no rabbits from this cause after reducing the 
dosage. We were not particular about the age of the 
rabbits so long as they came within the weight reouire-
ments and had been isolated for at least thre€ weeks be-
fore being used for the test. 
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In each or our cases 10 cc. of venous blood Was 
taken from the patient and allowed to stand overnight 
in the ice chest to separate the serum. We used only 
one rabbit for each test and in each test 2.5 cc. or 
the patient's serum was injected into the marginal ear 
vein of the rabbit. The ovaries were examined forty-
eight hours after injection of the serum. The rabbits 
were anesthetized, an abdominal incision made and the 
ovaries, tubes and uterus removed in toto. In later 
tests we merely opened the abdomen and examined the 
ovaries without detaching them. After examination they 
were put back in place, the abdominal incision closed 
and the rabbit returned to isolation for future tests. 
As is evident from the above statement, all of 
our findings were based on the macroscopic examination 
only and were recorded as Reactions II and III accord-
ing to the Aschheim-Zondek method. Our cases and results 
are herewith reported. 
CASE REPORTS 
Case I. 
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Mrs. A. This was a case of known pregnancy in a 
white housewife, aged twenty-one years; Para I, gravida 
II. Her last period began on June 15, 1931. It was 
normal and lasted the usual three days. The patient 
felt life the latter part of October and the forepart 
of November, 1931. 
A physical examination on March 3, 1932, showed a 
well developed but anemic appearing woman. The abdomen 
was that of a normal pregnant woman near term. The 
small fetal parts were palpated on the right side of 
the aBdomen and the fetal heart tones were heard in 
the lower left ouadrant. 
On March 4, 1932, 10 cc. of whole blood was taken 
from a vein in the arm. Irhe serum was separated and on 
March 5, 1932, 2.5 cc. were injected into the marginal 
ear vein of the test rabbit. The ovaries of the rabbit 
were examined forty-eight hours later. Both ovaries 
were strongly positive, being swollen and each contain-
ing several corpora hemorrhagica on its surface which 
were a bright red color. The uterus was congested and 
hyperplastic and the tubes were markedly congested. The 
case Was diagnosed clinically as a pre-eclamptic and 
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treated for the same until she delivered. 
Case II. 
Mrs. ~. M., a white house-wife, age twenty-five 
years, entered the University Hospital complaining of 
cessation of her menses, weakness and loss of weight. 
Her periods began when she was nineteen years of age 
and have always been regular every twenty-eight days, 
lasting four to five days each time. There has been 
no dysmenorrhea or menorrhagia. The last week in De-
cember, 1931, she had an .attack of influenza which 
left her quite weak. On January 16, 1932, which was 
her time to menstruate no flow began. She experienced 
no pain or discomfort at this time but consulted a phy-
sician. Since then she has gradually become Weaker, 
·more easily fatigued and had been losing weight. Her 
last period began on December 19, 1931, at which time 
she noticed no change in duration, amount, or character 
of the flow and experienced no pain or discomfort. 
Vaginal examination revealed a firm perineum and no 
vaginal discharge, or bluish discoloration in evidence. 
The cervix was firm and showed a bilateral laceration. 
The adnexia were not palpable. The -.lterus was ante-
verted, anteflexed and in anterior position. The body 
was about two times normal size and slightly softened. 
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Increased pulsation of the uterine vessels was present. 
From these signs a clinical diagnosis of pregnancy was 
made. A test rabbit was injected with 2.5 cc. of the 
patients blood serum on March 15, 1932, using the modi-
fied Friedman technique. Forty-eight hours later the 
ovaries were examined and both were strongly positive, 
showing Reaction II. As this paper was written the 
case had not yet progressed far enough to establish 
absolutely a clinical diagnosis of pregnancy, but the 
test confirmed the diagnosis made on the presumptive 
signs present. 
Case III. 
Mrs. J. N., a white housewife, age twenty-four 
years, came into the University Dispensary on March 19, 
1932, complaining of amenorrhea. 
J"anuary 2, 1932, and was normal. 
Her last period was 
She had missed her 
last two periods and prior to that time they had al-
ways been regular every month and lasted four to six 
days each time. She had recently been somewhat nau-
seated but had not vomited. Otherwise she had no com-
plaints. Patient has had two normal pregnancies. Phy-
sical examination revealed a conical, bilaterally lac-
erated cervix which is somewhat softened and having a 
slight amount of whitish serous discharge. The uterus 
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was definitely enlarged and a small nodule about 2 cm. 
in diameter was palpated on its right side. A clinical 
diagnosis of pregnancy was made. The rabbit test showed 
the left ovary to be markedly congested but no corpora 
hemorrhagica or corpora lutea were found. The right 
ovary was negative. The rabbit used weighed only 1200 
grams and was too young. I feel that the reaction would 
have been positive had the rabbit been more mature or a 
greater quantity of serum used. The ovaries were not 
studied microscopically. Unfortunately we were unable 
to run a second test on this patient. 
Case IV. 
Mrs. C. A., a white housewife, age twenty-five 
years, was admitted to the University Hospital on March 
19, ,1932, complaining of acute attacks of pain in the 
lower left Quadrant with nausea and vomiting; mass in 
right inguinal region which causes transient pain.. Her 
menses have anpeared every twenty-eight days and lasted 
five days. The flow is not excessive but there has been 
some dysmenorrhea and backache. Patient had one mis-
carriage in October, 1931. Her last menstrual period 
was three weeks ago. She has had some morning sickness 
recently. A physical examination showed the mass in 
the right inguinal region to be a femoral hernia. A 
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pelvic examination revealed considerable purulent dis-
charge from the vaginal orifice. The vaginal mucous 
membrane was ingested and had a slight bluish tinge. 
The cervix was of the nulliparous type but softer than 
normal. The fundus of' the uterus was anteverted and 
antef'lexed, slightly larger than normal, freely mov.,.. 
able and not tender to palpation. Palpation also re-
vealed a thickening of the right adnexia with a pal-
pable mass present which was slightly tender and about 
3 cm. in diameter. The right adnexia felt normal. 
No masses were felt by rectal examinBtion. l1he clini-
cal diagnosis was: right femoral hernia, possible Dreg-
nancy, and Dossible acute salpingitis. On March 22, 
1932, a test rabbit was inoculated with 2.5 cc. of the 
patient's blood serum and the ovaries examined forty-
eight hours later. The animal was fO'clnd to be preg-
nant so a second rabbit was injected on March 27 and 
the ovaries examined forty-eight hours later. Both 
ovaries were swollen, injected and each contained sev-
eral corpora hemorrhagica. The tubes and uterus were 
also congested and swollen. 1J:1he test was interpreted 
as strongly positive for Reaction II. Operative treat-
ment was deferred on the basis of' the results obtained 
by this test. 
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Case V. 
Mrs. E. W., a white housewife, age twenty-eight 
years, entered the University Hospital complaining of 
having missed her last two menstrual periods. Her last 
period began December 28, 1931. She complained also of 
pain in the low back region and in the pelvis. The 
patient has had an intermittent yellowish vaginal dis-
Charge the last two years which has been Quite profuse 
the last two months. Her menses began at fifteen years 
of age, have always been regular every month and lasted 
five days each time. They have never been especially 
painful or discomforting. The patient had one mis-
carriage three years ago which was induced by a regular 
physician she says. One year ago patient induced another 
abortion by taking pills by mouth. The patient feels 
that pregnancy at this time is impossible because they 
have been practicing coitus interruptans since the birth 
of the last child. Physical examination reveals bilat-
eral tenderness over the pelvic region. Pelvic examina-
tion reveals a large uterus with a positive Hegar's 
sign and tenderness in the fornices. There was also 
increased pulsation of the uterine vessels. On these 
findings a clinical diagnosis of pregnancy was made. 
'rhe referring doctor had been giving her medicinal treat-
ment for her ovaries and had told her she had a cystic 
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ovary. Our rabbit test with serum from the patient's 
blood confirmed the diagnosis of pregnancy with a strong 
Reaction II. 
Case VI. 
Mrs. A. D., at the Methodist Hospital, a housewife, 
age twenty-two years, entered the hospital complaining 
of (1) Cramp-like pain in the lower abdomen; (2) Fever; 
(3) Intermittent vaginal.flow for the past two months. 
The flow was red at times but all other times was a 
brownish color; (4) No true menstrual history since 
December, 1931; (5) Loss of fifteen pounds of weight 
the last two months. Her last menstrual period 
occurred in December, 1931. Follo·wing this the pat ient 
felt normal until about February 1, 1932, when she be-
gan vomiting as much as eight or nine times daily. 
This continued until she was given hypodermics to re-
lieve it. She began to flow intermittently at the 
time vomiting began. Her periods began at eleven years 
of age, have always been regular every twenty-eight 
days and lasting seven to eight days. Periods were 
very painful until the birth of her first and only 
baby two years ago. She has had no miscarriages. On 
March 22, 1932, the patient spontaneously expelled an 
hydatidiform mole. On March 25 a test rabbit was in-
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jected with 2.5 cc. of the patient's serum. The rabbits 
ovaries, after forty-eight hours revealed a strong Re-
action II. On April 2, 1932, eleven days after the pa-
tient expelled the mole, a second test rabbit was inoc-
ulated. Examination of the ovaries forty-eight hours 
later showed Reaction II but to less degree than the 
previous test. 
Case VII. 
G. T., a'Dispensary patient, white, house-wife, age 
thirty-rour years. Patient came to the dispensary on 
March 3, 1932, complaining of irregular vaginal bleed-
ing. Her periods began at thirteen years of age and 
were always regular every twenty-eight to thirty days 
and lasted for three days each time. Her last normal 
period began on September 28, 1932. For one week prior 
to her dispensary visit she had had considerable bloody 
show. Patient returned to the disnensarv- again on March 
.I.. t.'. ' ....... 
12, 1932, complaining that the bleeding was constant 
since her last visit and was more pronounced, saturating 
four pads daily. The bleeding was painless and the pa-
tient has felt no quickening. Vaginal examination re-
vealed a boggy cervix, which was drawn to the left and 
was somewhat hard on the left side. Considerable bloody 
mucoid material was oozing from the external os. The 
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external os was lacerated and there was considerable 
evidence of endocervicitis. With bimanual examination 
the uterus felt like a four or five months pregnancy but 
no fetal heart tones were heard. The possibility of a 
pregnancy with a threatened abort ion was kept in mind 
and the patient put under treatment in bed. She con-
tinued to bleed for the next two weeks in spite of 
treatment, saturating one to four pads daily but never 
had any pain. Bimanual examination at this time showed 
a soft cystic mass to the right of the uterus and not 
attached to it suggesting an ovarian or r.~ar-ovarian 
cyst. A clinical diagnosis of possible pregnancy 
associated with uterine fibroid was made. On March 
27, 1932, a test rabbit was inoculated with the pa-
tients blood serum bat gave a negative reaction in 
both ovaries when examined forty-eight hours later. 
The case has not been surgically treated yet so we 
do not know definitely ~"fhat her condition is, except 
that pregnancy is ruled out. 
Case VIII. 
~~s. C. B., a white housewife, but separated, age 
seventeen years, came into the dispensary on March 28, 
1932, complaining of the possibility of pregnancy_ She 
gave a history of the usual childhood diseases. Her 
-------------"-----------f"'""""' _____ --_________ ~___ _ 
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menses began at thirteen years of age, have always been 
reg~lar and lasted six days each time. They have caused 
her no especial discomfort. The patient says she has 
lost ten pounds in weight since last November. The fami-
ly history is negative except th'.st one grandmother died 
of carcinoma of the stomach. The general physical exam-
ination was negative. The uterus was not palpable by 
abdominal examination. Pelvic examination showed a 
nUlliparous cervix slightly retroverted and retroflexed. 
Hegar's sign and Chadwick's sign were both positive. A 
clinical diagnosis of pregnancy was made on the basis 
of these prestlmptive signs. On March 29, 1932, a test 
rabbit Was inoculated with 2.5 cc. of the patient's 
serum. After forty-eight hours the ovaries were exam-
ined and both showed strong Reactions II and III which 
are positive for pregnancy and thereby confirmed the 
clinical diagnosis. 
Case IX. 
Miss V. 114., White, age eighteen years, came to 
the dispensary complaining of cessation of menses since 
February 15, 1932. Her menstrual periods began at thir-
teen years of age and had always been regular every 
twenty-eight days, lasting three or four days each time. 
She had had no morning sickness but had experienced 
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some low abdominal pain. Her last menstrual period be-
gan February 15, 1932, and was normal in every way. The 
clinical diagnosis of pregnancy was QUl' st ionable. A 
test rabbit was inoculated on April 2, 1932, with 2.5 cc. 
of the patient's serum. After forty-eight hours the 
rabbit ovaries were examined and the reaction interpreted 
as negative in both ovaries!1ecause of the absence of any 
hemorrhagic graafian follicles or corpora lutea on gross 
examination. No microscopic studies were made. 
SUMMARY AND CONCLUSIONS 
A resume of various tests for pregnancy that have 
preceded the Aschheim-Zondek reaction has been pre-
sented. The theory and experimental work on which the 
Aschheim-Zondek reaction is based has been briefly dis-
cussed. There was also presented the original technic 
of the Aschheim-Zondek reaction together with various 
modificat ions of the test that have follow<ed it s intro-
duction. 
A series of n~ne cases were tested by the modified 
Friedman technique and their results included in this 
paper. For these tests 10 co. of the patients blood 
was collected and the serum separated and 2.5 cc. in-
jected into the marginal ear vein of each test rabbit. 
lrhe rabbits were opened and the ovaries examined macros-
copically rorty-eight hours later. In the series of nine 
cases there was only one doubtful result. This we be-
lieve was the fault of the tecrmioue and not of the test 
itself since the test rabbit Was considerably smaller 
than the optimum advised by Brown for the test. In the 
case of hydatidiform mole the reaction appeared to be 
in direct proportion to the concentration of the hormone 
in the biood serum, the second reaction eleven days after 
the mole was expelled being much weaker than the reaction 
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obtained three days after it was passed. On the basis 
of this limited experience it appears that the test is 
of value in determining the prognosis in cases of hyda-
tidiform mole and chorionepithelioma. In the other 
seven cases it was a matter of definitely ruling preg-
nancy in or out of the picture and although there has 
not been sufficient time to prove our laboratory results 
from the clinical progress of each case we feel confi-
dent that such vJill be the ultimate result. The value 
of the test in differentiating uterine fibroids, and 
other pelvic conditions from the early gravid state has 
been shown by all who have worked with the test. That 
the test is of value in diagnosing early pregnancy is 
shown by Case IV. This pat ient I s last menstrual per iod 
was just three weeks prior to the time when a positive 
reaction for pregnancy was obtained. 
The modified Friedman technique is a great improve-
ment over the original Aschhe im-ZondE)k method in that 
it cuts the time required to one-half or even less if 
need be. Only one laboratory animal is needed for each 
test and these animals can be used repeatedly for sub-
secuent tests provided they are isolated for a period 
of three weeks or more prior to each test. rrl~te mortal-
ity of the test rabbits is an unknown factor when 2.5 cc. 
of serum are used as the dosage. 
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The test is simple, reliable, and can be accurately 
used by any practitioner whether he be located in a rural 
community or in the city. 
-j 
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The ordinate values are based on actual measure-
ments of anterior pituitary and ovarian hormones in 
urine. The unit for this measurement is the smallest 
part in cc. of a liter of urine which is capable of 
producing estrus in an infantile mouse. 
Fig. II. 
Genitalia of Infant 11e Mouse 96-100 HOLlrs After 
Injection of Non-pregnant Urine. 
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Fig. Ill. 
Genitalia of Infantile Mouse 96-100 Hours After 
Injection of Pregnant Urine. 
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Fig. IV. 
Ovaries of a Rabbit 48 Hours After Injection With 
Serum From a Patient With Hydatidiform Mole. 
Fig. V. 
- Genitalia of a Rabbit 48 Hours After Injection Wlth 
Seru:m From a Pregnant Woman. 
___ ._2'!1'!<~1lIi 
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